In the title compound, C5H14NO+.C4H506-.H20, the hydrogen-bond system created by the chains of head-totail linked hydrogen tartrate ions and water molecules forms a V-shaped layer that is effective in discriminating between the two enantiomers of protonated 2-amino-3methyl-1-butanol. The cation adopts a conformation that isolates its hydrophilic and hydrophobic parts, which is t Alternative name: (S)-1-hydroxy-3-methylbut-2-ylammonium hydrogen (2S,3S)-tartrate monohydrate.
common for other cations containing the same N--Cm C--O fragment.
Comment
Optically active tartaric acid is widely used as a resolving agent for racemic amines. The naturally occurring (2R,3R) enantiomer is most frequently used for the resolutions performed with the acid and base in equimolar amounts. It is a characteristic feature of the resulting diastereomeric salts that the crystal structures contain infinite chains of hydrogen tartrate ions. The carboxylic acid group from one anion is connected by a short hydrogen bond to the carboxylate group from another anion related by a translational period between 7 and 8 A. Another property of the diastereomeric hydrogen tartrate salts is that they often form hydrates. A survey of hydrogen tartrate salts with chiral cations (Ryttersgaard & Larsen, 1999) showed that about half of the salts are solvated. The water molecules are well integrated into the hydrogen-bond system functioning as links between different chains of hydrogen-bonded hydrogen tartrate ions leading to the formation of V-shaped layers of hydrogen tartrate ions. The chiral environment created by these layers seems to be well suited to discriminate between the two enantiomers of a protonated amine which, by hydrogen bonds, can form links to the hydrogen tartrate layers. The survey also showed that smaller cations seem to fit best between the layers explaining the suitability of tartaric acid for such systems (Ryttersgaard & Larsen, 1999) . To evaluate these results we undertook a structure determination of the diastereomeric salt, (I), formed between (S)-2-amino-3-methyl-1butanol and (2S,3S)-tartaric acid to investigate how well it would conform with these observations. +NH~ ,
OH OH
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The structure determination verified that the diastereomeric salt is hydrated -it contains one water molecule per ion pair. Fig. 1 illustrates the cation and anion found in the asymmetric unit. The bond lengths and angles for the hydrogen tartrate ion listed in Table 1 conform well with the geometry of hydrogen tartrate ions found in other crystal structures and it also adopts the conformation that is common for hydrogen tartrate salts (Ryttersgaard & Larsen, 1999) . The torsion angles listed for the cation in Table 1 show that it has an extended conformation -the angle O7--C21--C22--N9, -61.70 (13) °, shows that the two hydrophilic groups are close. Fig. 1 illustrates how the cation can be considered composed of a hydrophilic moiety N9, C22, C21, 07 and a hydrophobic fragment comprised of the isopropyl group. A search in the Cambridge Structural Database (Allen & Kennard, 1993) was conducted to investigate if this was a common feature for other cations containing the same O---C---C--N moiety. In the resulting 40 structures, the absolute value of the torsion angle N--C--C--O is found in a narrow range around 60 ° for the majority (33) of these with an average of 60.2 ° . In the remaining seven structures, the fragment is part of a ring system which imposes an eclipsed conformation on the N--C---C--O moiety. is to connect the chains of hydrogen tartrate ions by accepting a proton from 04 from a molecule related by translational symmetry along the b axis. The chiral environment created by the hydrogen-bonded anions and water molecules accommodates the cation. Each cation is interacting with three different anions and a water molecule through hydrogen bonds and Fig. 2 shows how the cations are incorporated between V-shaped layers of hydrogen tartrate ions. The closest neighbour to the hydrophobic part of the cation is the equivalent part from another cation related by the twofold screw axis. Thus the present structure conforms well with the general crystal-structure pattern for diastereomeric hydrogen tartrate salts. Both diastereomeric salts could be obtained for the related amine 2-amino-l-butanol with (2R,3R)-tartaric acid and both compounds contain one water molecule per ion pair as the present structure (Andersen, 1987) . We also attempted to grow crystals of the equivalent diastereomeric salt by mixing (S)-2-amino-3-methyl-l-butanol with (2R,3R)-tartaric acid in water, but despite considerable efforts we were unsuccessful in producing a crystalline material. In this hypothetical salt the same hydrogen-bond interactions can be formed as in the present structure, but this causes the position of isopropyl groups to be different and this makes it impossible for them to stack as in the present structure, which could explain why this salt was not formed.
Experimental
Optically active (S)-2-amino-3-methyl-l-butanol and (2S,3S)tartaric acid in the molar ratio 1:1 were dissolved in the smallest possible amount of water. The colourless solution was boiled for a few minutes. Crystals suitable for X-ray diffraction were obtained after three hours storage at room temperature. (17) 
Crystal data
65.4 (2) (18) After anisotropic displacement parameters were introduced for all the non-H atoms, all H atoms were introduced in the positions calculated from the difference Fourier map. The hydrogen positional parameters were included in the refinement and given isotropic displacement parameters equal to 1.2Ueq or 1.5Ueq of the parent C or O atoms, respectively. The absolute configuration of the optically active diastereomer was determined by refinement of the absolute structure parameter (Hack, 1983) .
Data collection: CAD-4 Software (Enraf-Nonius, 1989 ). Cell refinement: CAD-4 Software. Data reduction: DREADD (Blessing, 1987) . Program(s) used to solve structure: SHELXS97 (Sheldrick, 1990) . Program(s) used to refine structure: SHELXL97 (Sheldrick, 1997) . Molecular graphics: ORTEPII (Johnson, 1976) .
Supplementary data for this paper are available from the IUCr electronic archives (Reference: OS 1047). Services for accessing these data are described at the back of the journal.
